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CITY OF JAMESTOWN 
CHAUTAUQUA COUNTY 
PROJECT NY 82-97 


F-99035(39); M-9995¢39) 


INTRODUCTION 


Geotextiles have gained increasing recognition and acceptance for 
use as a deterrent to reflective cracking in asphalt concrete overlays. 
Many installations exist in connection with asphalt concrete overlays 
on portland cement or asphalt concrete pavements. 


The subject experimental project provided an opportunity to 
install and monitor geotextile interlayer effectiveness with an asphalt 
concrete overlay on an existing brick pavement. 


Met eo POM eeaeeu uo olS -~fintersechion himprovement;y Cityeot 
Jamestown, Chautauqua County, New York. 


FA Project F-@9@s(39); M-@@@s(39); Experimental Project NY 82-97 
[HetLann OL mann peejestroniyd .« 


Letting Date February 3, 1983; Experimental work completed various 
dates summer of 1983. 


GENERAL 

The construction contract provided for widening, repaving and 
Signalization at various isolated intersections in the City of 
Jamestown to improve traffic operations and capacity. Also included 
were two short blocks (799'+/-—- total) of brick pavement which were to 
be resurfaced for ride quality improvement. It was this two block 
length which was chosen for the experimental project. 


Ablepaving ‘audsresurtacing on this project ppecified the use of 
a geotextile membrane. 










aie bel ae ee 
a 4 : ie . i 
¥ Lay : ! : 
» . - Rs ‘A i 
| ia 
x i vr 
: . ihn AS / Ma. : 
; magTeawat, 4a ss 
i ty : 
. ¥rKu07 nvOuatuaicy 
aba 
To-a3 Yu 7 4 Pie 
(PE 2OORKH 4 
, v ae i 
' : i es : u ‘6 
| | ite: ) 
MetTeWes Lut Ss Ou + imposes gui ssesnnh Benisy oved’ 8 
vo etensvdon tistigae thn pa laoeah ie avid lex eae: ah en 
aevo sd et5Hod tLaiga ads te Gore hendaes | satxe ne ' 


Vu soak ont. Letaent equa 9 (REDeR ORE cee iunaunt f 


’ 


i'd owt aids, aewel on, yibioip 






















ae 





. 
stasteveg S@7e¢1 le re fe IP | Gan 1% 90" 


ye 6 id iz ey 


iwi zOCLITO ie babive sy Jeg yxy indaeml neuhY gue 


navitoudse syeltotat ol tIwesoey vod) a4 
-ivenesved Apt tt poidaihe on oad 
_ 
VIA é THs ond 1: Lona ares int eee 7 


AzOo% Wor Nee pb eovverie an 

1 a 

ty 7 

sry et 


vty hat os.ow me 


telqmyn dre Sodom oq PBR | wh pau ds le 
| 4 


ek. : 
ny peekaet oe” Te pi 


' Ales p> * alee 

Cit iv Ages vt it cnet re 30 3 be obiw ang reer 

i yiid #2 v1 Eto LI Dae TSO bods! Wi, ano 

‘hiowtAé .. gbtenqs> bee awe te omere - vba Ne -- 

Asctdea in 9m ov ei] #9 tad % (iefos aa wavy > tpi Yi ae 
tt 2ea" | 

Jtoepo 74 Leastuent te xe Ma ein emi f 


o 
sree 


ai} bet veg $) ebend chile: ao nik 


“ as a 









A two-block (7@0' +/-) segment of 6th Street between Main Street 
and Washington Avenue in the City of Jamestown was chosen for 
the experimental work. This 32' wide brick pavement serves as a 
segment of the westbound portion of a two-way couple for N.Y.S. 
Piura ngs bites 394 through:the City. 


The original design typical section provided for brick pavement 
cleaning; tack coat (Item 407.91901*); variable depth machine-laid 
leveling course (Item 493.214); 1 1/2" Asphalt Concrete Binder 
Course Type 3 (Item 403.134) finished with a 1 1/2" Asphalt 
Concrete: 1 op Course Type, /F, (item 493,19). (See iyvypicel. Section 
Attachment "B">. 


The geotextile fabric was to be placed between the binder and 
top courses (Item 9141@.51 ~- Non-Woven Polyproplene Membrane ~-See 
Attaciiment <"U" >. 


To provide for the study, the following modifications were made 
to the planvtypical.sections 


1) As a Control section, the membrane was omitted on 
the south side of 6th Street between Cherry Street 
and Washington Avenue. 


2) The membrane was placed directly on the brick pavement 
on the north side of 6th Street between Cherry Street 
and Washington Avenue. (Case A> 


3) Placement of membrane between Cherry Street and Main 
Street was as called for in the design typical section, 
i.e@., between binder and top courses. (Case B> 


4) Although deemed desirable, the intended placement of 
membrane between the leveling course and binder course 
was abandoned due to complexities in scheduling, paving, 
traffic control and other proygect equipment demands. 


ritem nmunbersa: reter to NYS Standard Specifications, January 2, 1981 
and current addenda thereto 
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The existing brick pavement was in general, sound but extremely 
ircegular in surface profile both longitudinally and transversly. 
Vor eee eee ee otuet Of 3/4 "to Tiss in Je” were nok uncommon. 
Additionally, a relatively large area of concrete patch existed 
as a wearing course diagonally curb to curb approximately midway 
between Cherry Street and Washington Avenue. 


After cleaning and brooming, the mortar joints between the bricks 
were found to be voided to an average depth of approximately 3/8". 
The brick surface was polished and extremely dense in appearance. 


Materials 
Geotextile Membrane —- Fibretex AO as manufactured by Crown 
Zellerbach. 


Asphalt Sealant ‘(Contract Option?) ~ Cationic Asphalt emulsion 
Peeworoe 28 nm accordance with "Niy .SoDoU.T. ‘Item ?02 74191. 


quipment 
As per Specification (see Attachment "C") 


Weather 

Little wind was evident and partly cloudy conditions prevailed. 
Airc temperature was 79 degrees F. and rising with a relative 
humidity of 65%. The pavement was damp in the early morning due 
to overnight dew but dried off sufficiently to begin work by 
MLlo-necning,; 


Construction -~ Membrane on Brick Segqmen 


In addition to an inordinate amount of hand brooming, especially 
around drop inlets, pavement irregularities, valve boxes, curb 
radii, etc. two passes of the power broom were required to clean 
the pavement sufficiently for emulsion application. 


After some experimentations, an application rate of @.22 gal/sy 
of CRS-2 emulsion was determined to be the desired target value. 
ia) 


Pie epreviceurno,, om yvyoecncallient fabric “retentign’, but alse 
filled the voided mortar 


AItem numbers refer to NYS Standard Specifications, January 2, 1981 
and current addenda thereto 
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e joints in the brick completely. Application temperature 
of the emulsion was as per the specification, 13@ degrees F. 
Some minor hand spraying was necessary, particularly adjacent 
to the curbing and at the radius of intersections to adequately 
cover the surface. 


Utmier tig prevailing conditiong, a@etual* emulsion “break time” 
was 25 minutes. 


The geotextile membrane was installed from a roll of material 
suspended on a 3" diameter pipe carrying frame attached to the 
Peon ena Gt *a+S/4%cly! bucketeieaderie'Hone Burlt" for this 
project only, this system worked remarkably well and trouble 
free. The membrane w 
and rolled with a Buf 


“a 


as placed with a minimum-of effort, broomed 
feletape nor Pe LdSPSRSDS ero bar! 

Due to the unevenness of the brick pavement surface however, it 
was impossible to avoid numerous wrinkles which had to be hand 
Strange cenea together. “Large amounts ef hand cutting, £itting 
and placing were also necessary at the intersection radius areas. 


After rolling of the membrane, the hot mix asphalt concrete 
leveling course (1" nominal depth?) was placed over the membrane 
in the conventional manner. Mat temperature ranged between 

285 degrees - 305 degrees F. The paver was a Barber-Greene 
So-lteewitne electronic grade" control: *“Compactive effort was by 
Rex 1108 vibratory roller. 


Construction ~- Membrane b 


tween Binder and Top Course Asphalt 
e 


All features were as above except: 


Pe ine Waeast* target *applicatton*fate cf-the CRS-2°emulsion 
Was ToUne* to be Orss gal/ety. 


2) The geotextile membrane placement was accomplished 
virtually wrinkle-free due to the smoothness of the 
newly laid asphalt canecrete surface. 


1> Considering that the operations, material and technique 
required were new to all concerned, the project in actuality went off 
quite well. As the project progressed, productivity increaséd and 
all operations tended to run increasingly smooth. 


2) The placement of the membrane in a heavily trafficked, 
relatively narrow urban area short block is cumbersome and 


Y 


-— 


















ye ad av a ‘oor 4 rho 
. i] th ae iat 
mir i aul ia Ma 
Liew Ae ier | ie ay 
} , Sy ie » i! ry 
Se cad ORT 
7 | iy a Lin 
WR / 1 i : a 
od ny a iy 
¥ st; a 4 ‘ 
i 1 q 


; 

a ten Wea diavacected re ¢ 
Pe aa Pe dade op’ a no Labs ids | ot - 
Vea yoaeee ee elas Luo tag, vase 

Niotaspets oF Say ey earr ae he ane 


“| 


em aN Vanid  aeega” gaiu town Tendon, yen 
i ee ae ‘pill 


[etueteaa 29 tiles. se @oxt.: baliajeni saw .© 


4 ot Seto et ta sawts on tyre ogig 40t@ 
sits aod "thie omen, a tebeok +stond. 






ildvort baa Lle@ Yleataaees bea Gia “aa - 


otie lo musiota & ten rae saa 
vaot iow. @i-ae4 HLeidqui were 





















hae Pe 1 


ia 
ie 4”, : 


, Jt#omeved os xf wt +6 ie ee at 
ioe acd , i 4 iw gel Tan gun nemue rs Tore e diene “rl * 
i? _ ai Hsu» booed te staves eps. a eee 2h he oteq 4 ie 
> ot poijvewratat sd a Yoaee Bourn ee a 
mie ws, 

Te eee y 42. Bangea im ten ve ~ PTs rdaen ‘wit Tobe kon 
oa na Lay f fq eee QW ee lan traow “ay vans 
ered PAOiss vis r9qRes, Fan .eonen Ler i@ 
34 af x vee vit s& avecrtgeh eae the 

Lad a feutaed ebeto penser vet ay “ 


tee vn a ek ments ae solo i ae 


j T , 4 78 : 12a = neowtsd ad 
; ete gone 


: ; ‘<s 
——- vigwoxd evods ae tem 


SS ———— - 5 U 
ee 


‘deielume S+2RD ede 2p Bee Shh sank tock wns 
wa \ Lap ce eB: ad 


pane ee 
- bay (oF wine’ i! 


. Oe 


Cednilgnovse ene, Pmengontq eas ramet >. Lids done eit 
ay yias oom , oe o7 ub eo 13-01 is 1 ay Leu? ei 

















oe tTes stezutoe 4 i di ’ rf 


’ . We =) a 





aol 
th = 


; ay if j 7 | 
. Sav ¥ af dog: / hi 1h faiuetam ; ,aITOs rensige | eens n i 
+4 a, ig aw y Srpliausonr ni Jueke pe ets. fre hia : ; o : cote 
) ytivetovboug .beaee oft 7 3 ms “% hail 


BY td 
a 


bas n iis rat 1 





‘ toons wefan 





Sed jlinw? snk eget 
bite pe itil ann 


f fn ; as : Pay 


rp. i 
sagele eatraE ate veh ay eer vias 
Vy 


vi 
‘ , y, win) 
Fe le pa aw, 
pr ty : Hive , 


tends to be extremely labor intensive.w- The contract bid price for 
geotextile membrane in place including sealant on this project was 
Pigeo rs. ov Contractor has indicated’ that his’ actual’ cost was 
OVer™ sonWUPPys. YY: Such a cost, if actually required to be paid, 
would seem to dramatically affect any cost effectiveness of the 
installed system. 


3) Wrinkles in the geotextile membrane were unavoidable on this 
project where the membrane was laid directly on the brick, due to the 
irregular nature of the brick pavement surface. All other factors 
being equal (including degree of reflective cracking-retardance), it 
would seem preferable to place the geotextile membrane on a smooth 
asphalt concrete surface, either leveler or binder course, or on cement 
concrete pavement. Where fabric was placed on newly paved asphalt 
conerete binder course, wrinkles were not a problem but tended to 
Sppene site at) 2ii at the Llongitadinad extremities of* the’ fabric. They 
appeared to be a function of roll width as their prevalence was 
markedly reduced where narrower rolls were of necessity utilized. 


PomertretLex. AU was well suited to the purpose on this project; it 
laid into the sealant well, showed excellent absorption, exhibited 
Miniter toe “Lracking ~under constrvetion traffic and adhered 
tenaciously to the underlying course. 


5) It was found expeditious to begin placement of the geotextile 
membrane into the emulsions sealant at the first indication of "break", 
particularly where heavy amounts of hand work were required. Once 
the emulsion "break" began, it continued rapidly and if placement 
was not begun soon enough, areas resulted where the sealant became 
too hard for adequate absorption and bond by the membrane. 


6) A leveling course asphalt concrete placement directly on brick 
was made immediately longitudinally adjacent to the segment where 
membrane was placed on the brick pavement. After compaction, the 
underlying brick "waffle" course was visible in shadow pattern in 
the area where no membrane was placed. No shadow pattern was 
visible in the membrane areas. 


7) This project affords the opportunity to observe membrane- 
pavement-reflective cracking interactions in a number 
of placement conditions within the same contract; membrane on 
brick, membrane on binder over brick and membrane on existing 
asphalt concrete (over brick and portland cement concrete base). 
Upon completion, no visible signs of any differential behaviors 
or appearances amongst the various installations could be noted. 
No unusual problems other than noted above were encountered in 
Pie eons tructicn or benevilor of any section. No slipping or 
sliding was evident in any situation. 
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A total 6,488 s.y. of geotextile membrane was installed on this 
Hrodecw. SUPT tatters eve iidseyy fiwas inetalled onithec6th ‘Street 
Pontoon, and orn thatitotal;ma4464s.y. were placed directly on the 
brick pavement. 
EVALUATION: 

Project condition was monitored on an annual basis, over the past 
seven (7) years. Visual observations were noted and interim reports 


(FHWA-146> filed as required. 


PINDINGS: ; 
1. The interim reviews conducted during 1984 indicated that 
no difference between Case A, B or Control sec 
noted. 
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a. Ties snterin cev 


1ew indicated no difference between 
Gaae A, BveoreControbvusections. 
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However, a single longitudinal reflective crack developed 
along the Control section approximately 2@' in length with 


i] 


a Single transverse crack at each end, 6- 8' in length 
projecting perpendicularly across into the Case A section. 


The configuration was that of an elongated "U" and actually 
Mirrored or reflected a concrete patch in the underlying brick 
pavement. 


The vertical face of the patch actually protruded 
approximately 1/2" above the adjacent brick, no transition 


leveler was used during the pavement preparation. 


This heavy stress point reflective crack is plotted on 
the attached map (indicated in red>. 


No additional cracking of any type was noted at this time. 


a) Luring the anterim reviews of 1986 to the present, no 
additional cracking was noted and no difference between 


Case AS Boer Ceontral is evident. 
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CONCLUSIONS: 


1. After almost seven (7/7) years of service, all sections 


are performing identically. 
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PG@eeie Geaseis of this single installation, the additional cost 
fabric ceinforceme 
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mneurred in the preparation and placement o 
mow been transmitted into an equivalent gain in service life. 
Whether seven (7) years is a sufficien valuation period is 
and perhaps at some point in thé Future, a more definitive di 
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brick pavement not be considered a generai alternatiwe to conventional 


overlay rehabilitation techniques. 
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i" LTEM RO. DISCRIPTION iQ 
203,02 UNCLASSIFIED EXCAVATION AND DISPOSAL 

206.02 | TRENCA AMD CULVERT FACAVATION = 
304.02 | SUBBASE COURSE, TYPE 1 

 ao3.a9 : ASPHALT CONCRETE - TYPE 77, TOP COURSE (M.P.) .~ 

| 03.12 i ASPHALT CONCRETE - TYPE 1, BASE COURSE RN 

; 403.23 | ASPHALT CONCRETE - TYPE 3, BINDER COURSE 

| 403.21 | ASPMALE CONCRETE - TROIRG ARD LEVELING COURSE >»; 

| 07,0101 «TACK COAT, IWULSIFIED ASPHALT 

| 18605.060401 {CORRUGATED POLYETHYLENE UNDERDRAIN PIPE - & INCH DIA. 

605.1001 i UNDERDRAIN FILTER - TYPE 2 

| $08,010. | CONCRETE SIDEWALK AND DRIVEWAYS ITEM 403.19 

| 609 .0807 : CONCRETE CURB - TYPE BB, Ve 

| 609.0504 CONCRETE CURD AND GUTTER - TYPE 32) WA ITEM 91410.51 

| 610.0203 | SEEDING ITEM 403 13 

| 613.0101 «=| TOPSOIL : 


ITEM 403.21 (VAR.) 
ITEM 407.010! ON BRICK 


| 9 9/0.51 
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_ 91410.51 ~~ NONWOVEN POLYPROPYLENE MEMBRANE 


DESCRIPTION a 


Under this Item, the Contractor shall supply and place a 
Nonwoven Polypropylene Membrane in accordance with these 
specifications at the locations shown-on the plans or as 
directed by the Engineer. 


MATERIALS 


1. The Asphalt Sealant shall be applied to the existing 
road surface prior to application of the fabric. The 
Asphalt Sealant shall be an Emulsion or Asphalt Cement 
as directed by the Engineer or aS shown on the plans. 


a) Emulsion A cationic asphalt emulsion, grade CRS-2 
meeting requirements of 702-4101 "Cationic Asphalt 
Emulsion (CRS-2)" of the N.Y.S.D.0O.T. Standard 
Specification. 


b) Asphalt Cement Asphalt cement shall be AC-5 meeting 
the requirements of Section 400, Bituminous Pavement, 
of the N.Y.S.D.0.T. Standard Specifications. 


2. The Fabric shall be applied over the asphalt sealant 
and shall have the following properties: 





a) Minimum Weight 3.6 oz./sq.yd. 


b) Minimum Tensile Strength 
(as dctermined in accordance 
with A.S.T.M. Method 
D-1682-64 ) 90 lbs. 


c) Minimum elongation -at~ 
break (as determined in 
accordance with A.S.T.M. 


Method D-1682-64) 55% 
a) Minimum Aspha_t Retention 0.20 gals./sq.yd. 
EQUIPMENT 


The asphalt distributor shall be suitably metered and 
capable of spraying the asphalt sealant at the prescribed 
temperature and application rate. It shall be adjustable 
to give a uniform spray pattern over the eitire width of 
application without dripping or skipping. 


Hand spraying shall be kept to a minimum and limited to 
areas where a distributor cannot be used. ~ 
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Mechanical fabric laydown equipment shall consist of 
a tractor unit capable of laying full rolls of fabric 
qpeothly, without excessive wrinkles and/or folds. 


I A TION PROCEDURES 


1, Pavement Preparation 


a) The underlaying asphalt cement course shali be 
cleared of any dirt, dust and vegetation by 
either brooming or flushing with water before 
application or sealant. 


b) The asphalt cement course shall then be cleared 
of all sharp or angular protrusions. 


2. Application of Sealant 


The asphalt sealant shall be uniformly spray applied 

at the rate of 0.25 to 0.30 gallons per square yard. 
Within street intersections or other areas where vehicle 
speed is commonplace, the application rate shall be 
reduced by ZO percent. The rate of application may 

be adjusted based on observations or membrane manu- 
facturer's recommendations as directed by the Engineer. 


The temperature of the asphalt emulsion at the time of 
application shall be 130°F. If hot asphalt is applied, 
the temperature of the asphalt cement shall be between 
250° and 350°F. 


The width of application shall be fabric width plus 

2 to 6 inches. Asphalt spills shall be cleaned from 
pavement surface to avoid flushing and possible fabric 
movement. 


The asphalt emulsion shall then be allowed to cure prior 
to placement of the fabric. Typical emulsion cure times 
are shown below. 


TYPICAL EMULSION CURE TIMES 


Temperature Dry Humidity Humid 
Moderate 

60°F 2 Hrs. 3 Hrs. 4 Hrs. 

78°F 1 Hr. 2 Hrs. 3 Hrs. 


90°F 30 Min. 1 Hr. 2 Hrs. 


Abtaecst C. 2/s 
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If hot asphalt cement is applied, the placement of the 
fabric shall follow immediately behind the application 
of the hot asphalt cement. 


3. Application of Fabric 


The fabric shall be placed into the asphalt sealant 
with a minimum of wrinkles by using the tractor powered 
Ty ee 


Wrinkles severe enough to cause folds shall be slit and 
layed flat. The fabric shall be broomed from center 
Outward, moving in the direction of laydown to establish 
uniform contact with sealant. 


Transverse and longitudinal joints shall be made by 
Overlapping the fabric 1 to 3 inches with additional 
Sealant applied at a rate of 0.20 gal./sq.yd. to the 
joint as required and then broomed. 


After fabric has been applied and broomed the fabric 
shall be rolled with a pneumatic roller. 


In the event that the sealant bleeds through the fabric 


before the asphalt courses are placed, it may be necessary 
to blot the sealant by spreading sand or hot mix over the 


affected areas. This will prevent any tendency for con- 
struction equipment to pick up the fabric when driving 
Over it. 


METHOD OF MEASUREMENT 


The measurement for payment for nonwoven polypropylene mem- 
brane shall be the number of square yards of membrane placed 
in accordance with the plans or as approved by the Engineer. 


BASIS OF PAYMENT 


The unit price bid per square yard shall include the cost of 
pavement preparation, cleaning, asphalt sealant, sealant 
application, fabric, fabric application and all materials, 
labor and equipment necessary to complete the work. 
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